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(54) INK CARTRIDGE CAPABLE OF DETECTING INK LEVEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent idle injection 
when ink is exhausted and protect a print head against 
damage by providing an ink level sensor in a housing that 
can be engaged with an ink supply station in a 
detachable manner and outputting an ink exhaustion 
signal when supply ink is below a threshold. 
SOLUTION: An ink cartridge 12 contains an ink tank 14 
and is furnished with a memory chip 20 including an 
electronic circuit. An ink outlet 66 is provided at one end 
of a front edge aligned with an interconnection 44 of a 
liquid, and a pocket 70 is provided at the front edge of a 
shank spaced from the ink outlet 66. A connector 72 
having four flat conductor pads with different 
conductivity is loaded on one wall of the pocket 70 in 
parallel with the plane of a cartridge 1 2. And as an 
optical ink level sensor, a light emitter 90 and a detector 
92 which are connected electrically to the chip 20 are 
provided in the corresponding ports of the wall and 
outputs an ink exhaustion signal. 
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(54) [#91<D£**] -f >^ W^£*fcffiT£-f • *- h U ^ ^ 



(57) [S»] 





9 • v F • F ■ ^^AffiO^&j&D^V* 

CDtf-F y 7^-C*>^"C. 9^teJBlT (a) 

*$J:c; (d) *dt?Ci*««ir*, (a) foffi-f > 

^-r*c j: 5«:is«3ft, ( c ) jw?snfc 
u (d) Btrie^^^>^rt©^>^u^H2>^* 

ot, SH r >^u^/l/-b>1^«, Baffin- F'J 
[0 00 1 ] 

[jSSU:©*«Jffifl»] *»9Jtt. -(^•^5 b<Dt> 
[0 00 2] 

[tfcfeCD&ffi] i&£<£W>^ * is*? F ' 
TO 4. C©^>tC». — ^*CD^CD^»;^^X^:W 30 
*£3ioT v ^>*©S#«ffifc:ttlH3*i* Bf3©/<* 

>*ecw: % ^y>*±<D»±{aa«:j§is<*tt, ffiffiasti 
tri^yvF^* FJcWBHcJt^rfflfcstifc, && 

*sfcfi**fc<tt4. #^-£W>^ • S/x ^ F ■ ?*y > 
*tt«*. ^a^ + >^WtSlHD*-^ U ^ 40 

[0 00 3] ^SEO^f-ACCtt, lt±Oft:^>£{fetS 

f y 7 ^n^ntcga? ti^s^ ^ t y f 7 ^ 

4RWt. F "J ^ y©rt§fcoi>T©tff«**>») 4 
-2^ (gas gauge tiTtf* • y-JJ) <D»fd* U 




«fB¥ 1 0-20290 1 
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[0004] >r >5<djj- v y *yrt<DStt**ytt$ 

(«9«W5X«r|»±r*fc») . WMHMa-F (5 
o r 7 y > #®fe<Daui.*iiia-*- 4 c <b tfft t 5 scfiS 

[000 5] 

ccoon*. *ft*ftofleoJiT©*7-F y r^flo^ 

*y??rt^jl*C9l>ofdH^J:9b. F »J * 
HUfcOfcfrttflfiO, «He±0X *><fc0^9 

r, ^>*W»*^LfcOWi^scfci*r* 

£ e *-F y vV>n<D*v'7\Zm&. -7V>* 

:/y r*?7Wj (dry firin 

[0 00 6] *?*tti2 % -f >^fltt&«»*«tt»bfca 

4>>r>^ . is^v v • ^y>*««HJ9Wi8*«ttrsai 

[0 00 7] $6CC. SiW a "C*or ( frfrZ-fV 

>^(cfci^TMS«^$n^<fc^^fcO"C^c^'y 

f»-f>^ • y KD?*y>h-^9 F»4. * 




(3) 

3 

x. ms«(>2&i$ft£ti'ci>* §££o/c£g<D:*y ? 
^gr t a r> x l z 5 fe <D#tti & pjf£t4# 

c£*0fiTSfc>**WTS:/y>*te:fetr>-C, -f> 
[0 00 9] 

j:ot, se^wcox^^^iBt/cttfia-rs. 27- h 

tett. S«@&:feJ:tf^3ft/c27- h y *S*D*SW5 
:a*^£#£>9> 27- H U 7* 

+ 0T*s?K 7*y >*0>f>^^ 

>7U-<;l/-fe>1f« v 27- h V y^(D*«B53*^^K:S 

[0010] 

^yyv^io^t. <o*<oij- h y ^ s/tt-eti-e 
j > ? zfimutc* + Z<4> 2161 4 

27-h y y^O^^y^^Ofttca-TBR 

4*tf. 4*0^jg2 6**ISl,T27- h 

soaj^a^y >f^? FicmsvffKcig&LTfc so 
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4 

tt, ffii|i<D/c#K?-y >F^? Ffc-<>*<D27-Fy ^ 

ti?ti<Dmm*4®^LxtoK) > -etD-en^n^so 
*) icitfc-rz. i o«:g^§n/cr3>f^- 

*3 7«, $0®^2 4Kgi&£ft2c:/y>*OF^ 
*4 1 £^tn 

[0 0 1 1 ] m3{t. 4ls*?<Dt>-Y*)7V>\ 2*. 7 

:/y >£<D^^>ycc@^£ftr*>9 

27- F y *^*^MXS«S8CcftoT:i>4. 
*mi£Xy--isB><DWfr4 0*Mmi,X[,>Z> o Xr- 
^>3>0[)IM]^«J*4 2^WU-CfcO, ^©JbKlte:. 

omm&m 44^ # urn** 4 6 ztix 

&f*<D*BSJg&CC«:, F^5 2 £8X9 

hos^ij^ y-^5 o^^nrfc^, ccd^-f^ 

^>^ , g3 5tcgiK'r^iSffi^^uri^ e who 
cu*@^UTi>fti^ i-F^fctt. ^>^<e>27-f 

[0012] mmmaBSStmt % micmvz>^> fsp£ 

S»* O -f > * *s«ti ^Ci *s»jh 
[0013] j>2<djj-~ h y -^^1 2« % ^®CD^a 
jur^>^« ^^^cdbJ»6 o«, im]^<d*4 2jc»o 

assnrc^i. >f >^fflP6 6(D«M«, -tiiyis- 

[0014] h<D— ^OSCC«, 4fflcr>SflfflO» 

^©27- h y ^^©VffiiWcctciJ:^ ccgtisnr 
cnccj:or, 27- h y 7^#-f>^«ft^f— 
-> 3 >cdih3^4 0K*f Asn^tc^nr^y >^(Dt@s 

rtv K^6MYfcft(oxidation)^>S*l*|»*U. iB«Jtt 



(4) 
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[ 0 0 1 5 ] 27- b «J ii^07S<D{ig£ftl>T 

6^«surc^ 0 >r>^/c^o«. ^>*«*sss# io 

bSO. 8 2^MTOtcW-r^R^OM^cfcor^$ 
PS*- FliJ:<i^l >f >^^L*C»«U^U 

ccat»Lrc»so*5m^s. touts, 

[0016] TfrytfH U*<JHr>U-tt. ? h 7 
0 ocffig $ ti ^ v 7 2 0 tctt Attfic&ft 5 txtcmtfc 
9 0*5cfc^aiS9 2^fU *ft*ft©5*«:g©2* 

SR?f»LED-C*t), ftHJStt^OLED^-ra*® 30 

:/2 0 fc*SWt#*jS0 , ^^20B r ^ > ^tt 
[0 0 17] *5«fi«e^*-<>^*fflC^«©J|*t 

fia>LED*3afRr*c£*5ia*i D 01*12. v-k*>* 

v-fe*> * KS* L T tejffeg /c^HfeCD L E D I >T t> 

CDfifc#to?¥££ fc»**IME«:«»ir * C i cc J: r 
HC*tt 6 <f > ^©SPfiESfctHT £ J: 5 KttfFiJtt 

lit y - P«BOSMB(i*ft:»»SSa€rMeTS 
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[0018] C^filU^l^O feT<*M 9 <D 

h y visfttmtzc 5 tcTZct 

#r*&. i^-^©Ep^tt>tc/7- h y 7^fisut 

8**K*tatftt6-J\ *KT*£. iSlsnccffiUB< 

[0 0 19] ^^-h'J-r^t -f> **r«*>6 
7*y >£Kj£9SM^ • tf>?*8 6£^tf 0 

>'«cft>*> zEJitM > * /c * o <t o fiiia^cc > * 
K k *-hy^^<D-/>^tap6 6^i«cx4an«B 

[0 0 2 0]^>7*8 6(i, d<>7** ^+>^(DT»* 

jgi0 2^r^tf e ^y>*±cc««s*i^y>^ow» 

[002 1 ] ^y>*©tt«KK«2 4«, EP*5K«*BB 

a:. U»3t«j ttBontttiorbJ:^ com 

s*-c, ^y>*tt«ttu«c<tt*. 

[0 02 2] -en^ncD^- h y ^cc^-r^ctDttig 

^tftconr. ^ y > * » * - h «; 7 s^o y * y ±ic e 

3 0±CC*7nT£. CCDUi*«, #^7^CD»SgT^>o 



m 

(5) 

7 

[0023] ^&IIJsfllK:*5t>r. y^euf ^ y'\tE 

EPROMt*0, C^lt 4>*<D{^#iitPK:oft 

^?7*tty -fe* h 3*1. ^-MJr^JKni 
S^£t£tt£C<b#r£rfe<n>o *«ttSBttW*C*Jlr» 
^^^*5j:Cf=i*^*tt. T— -X, 10 

#^iA$n-£>C tCDfc:liMROMT^>oTfc<fc< , 
MROM, E PROM, ^EEPROMfDSPMffl 

hurfeii^ iSBBWc**t»r. aas^ttstr* 

hCD— 0Mf#i&*-rf-t 'J— (write oncememory) £W 

<t#*ct*„ 20 
[0 0 24] ^tl^tl<Dii- Y y vV(D^^^^vV 

ttifc, «F<rfitffli*«c^y>^3Wi*ii^. 
fcfc©, nWteffi<D*Oy K SfcKDGMB* S$fr<D^ 30 
[0 0 2 5] IfeOlUtfflfiCfeltr. -7»>2<D#Zs-?<D 
■ (102) *©f6©W*»^6SW<0«fii**SWti 
*±<DfiHB-fe 7' * > * #ffl«©a«iIttX«r * 

«cj:or»aWJftO astir, ■#*<MIVfc{ftWcR 

©affia«bxg©ffiB$4r«frfPU *©Ci«r^y>* 
-uttwnu ^y>>BEP***±i/r*9«i**Ba 

[0026] y v > z&fr&zv v is +<D-tyy-$:m-? 
zm-Sicte, -Y>^**tt»Lr^*ci*^y>*«:jai 

S^6C#>y«:BiJ|»LrtJ:l>. H4tC^"TJ:5CC, 7' 




EfKHM 0-2 0 2 90 1 
8 

si 10*5. *-hy?t*D. *>^tb??aETsa 
e>«^ (10 2) *jwo«W6*i*ed*ic % stssn 

u^;ur, En**««Jor screen. ^ 7 

rt»4#>^«CEaW"*JBfiF«*5««W, EP?*D&&# 

omosaanxiMBjtrKtf. w&&<p±stx 

*/W^*iK0tt««-r**. coffljyttt, junto 
**«ifi«cfliaBuri»r, -f>^**Ml«i, 

r> *a-pr**i*«««cj:orflW!i3nr, sioi* 
tr. 

[002 7] (ttfft&tt) EP^CDtuCCCJ. ^ y > 

x7*«. h y ?t?oy*y 

y ^^*K0«Wia«a6ftC»il^Ct*»l6 3hr 

-hy ^^o^^eyortSaw^y^jrcDwaiiBKKBa 

r*^*y«:K*ii*ti5. 

[002 8]*-hU >^*BR Df*Wfc«»rttfWBB 

ny ^^©y-ty^^^ccjs^L/rwrtcD-f 

^X^t>P<O^J^tfWL. ^KStcm#«:aio 
J:or-f>^fltt&Sa3Wffi*<t*5*«:flKL, -€•©«« 

«^y>»€caorEP9c«R^isA:aaiihr&. 
[0029] -f>^«i&ss*Jffir*sfcfli8gsn«c^ 

»^(Ctt % 7"y >^«EP^^3^©— SBfcEP^U €-0 
En^x r ^ y'<Dffl<D (D&mzixyi-? z> j: s ccy -=e 
y^^^SrEBrTS. cntcta:, a-hy ^©y^ey 

hoiotcS^^rfflS^^v^^-tfaccy-fe^ h o 
r^offl*tc«it4ci*^r«>ckt*. ^y>^«^ 

Ep^c^atcfec^r, (WW»aB-r^r©^ * yfi** 

R*i^r. -f>^«»SS*Slfcr6«S^«*E«f 




9 

[0030] j^z&i&&m&^v<hz>tmm2tiz>m 
- h y 5r^*s»*teJ«i*tttoiia6ftc^ h y 

[0 03 2 ] <tls9<Dl3— h y E E PROM© 

«*>0CC<fc t)lB#ttROM<D^ ? ^Wr^JS^CC«. 20 
ffeCDEP?:fij^€rffiCir4><tl^ CCD?- ? ?*y>* 

StirfcO, ^*y>^^co^^>hcD/c2s?)«:±$^c 

c^ 0 c<D<£5fc-Y>^©#- h y * i^D^^r&.tl 
«, ^>^u^ju^>if#fli*B**i/^y 5 « 

? ^n^r > \s^)\>*:* x ? ^-r&ia 

[003 3] 3 6CCflS©5BIWc*l»T, CD#- h 
h y *^rt<D*-*:/ccj:^-c. f©e>ti/cn(nl/d^ v 

S*^>*<D<gfig£y-fe? Fnci^S. CttK 

[0034] iu±. *mi<vmmmic-oi>x$tmi,tc . so 
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[0 03 5] (I8SSS1 ) >(>*V>t8EmmteJ:V7 

>£WT£>f>* - ^x y h - yy> h • *>*f AffiCD 

£&3;<d>( h y t\ g[#-hy? 

^ttfcTF (a) *><fctf (d) ^Ci^tit^, 
£t-£C£#T?#£^^>^ (b) 

±<o. mmass (20). ^ h y ? sxowara 

3*** (7 2) "C^-p-C, giSft^*^^ (72) 

«bu is 7* y >^cDmmw^ * * * i^t^ci^tt 
*<t ^tcs^^n, (c) mviztitcmnrntej^z*: 

(i 4) t^ot, uis-f >^«»usa^y>^<D 
^>^©«s«»t««Ri«tt^>^mn (6 6) £w 

I/, (d ) BUl^^^'^7^>^rtCD-^>^ U-<;l,-fe>-^ (8 
0, 82) r^ot. ^-{>^U^;U-b>1f (80, 8 

2) luifi^-- h y ^^<DmMW^^i7^«:}£tt$n 

[0 03 6 ] (Hi£j!g«l2) fri5^>^u^H2>-9- 
^ *«B-f>^4il»f4JI»B"fe>1l- (82) ^ 

h y ^ 

[003 7] (£gMB83 ) WEBB*. WE^ y > ^ 
0. -f>^3WS»r5«r«:5 r y>^(DIW l p3&sff±r6J: 

[0 03 8 ] (HtmH4) WE*- by !?«D@B 

itE-r>^«^6«»stifc-f>^o«*c»jtur 

^-ftSftiitrCi^rfifSy^yBJR (20) 
[003 9 ] (SB»«W5) «»-f>^«rWL, h 

y>^ (io) a>6i*9#upm&, • ^x ^ h 
(D*-h y ?y(i 2) (DSil^r^or. i&mffi-ft 

mmr (a) ^6 (e) 0^^»^*ttci*»« 

i-r^. (a) ME^y>»«ttffurivE*-hy ^ 

^^^^I^ffi-r^r*?^ (b) iuE^y>^f 
(Dttf^K:, *iFpj«#***urBffE^y>^<z)lW^* 
#prrs*^3r2\ (c) itE^y>*©ttff*cc. is 

SLTWE*- h y sr^s&sjWiStiteU^;!/ (8 4) CD 
(d) gJE*- h y ^^StR^n/cU^;VCD^>^«t 
>^tt^J ft-^€r^T^Xx^7\ (e) luE^>^ 



m 



(7) 
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[0040] (^sssg«6) mu^m^^r^m 
b u r^©sim 

[004 1 ] dOSHSIT) luieiitir^^f ^7^, 

y ^ ^©gim io 

[0 04 2 ] (9lJtd*g*§8) g?IB7*y>*#. »K-f> 

fTSItetC-f >^ • r^S'* (10 4) 

SBttWStt (110) £iolB>f • W 
£®^Uftl><i:5CCiBg^£C<b£^i5\ HSBB«5^ 
6*5fe^f 7KlB$g<D^>* • is* v Y<Ot>- b V vV> 

[0 04 3] (*5££lt£9) m&Z?V>Z<DW}ft&#± 
-?2>m&Zf-?7'&* filfB*- b V vV"frh 20 

CDff-^tC JSS L X gut B 'J > * £^I&T*<? ±T£ * -r 7 

[0044 ] (XSHBttH 0) fWB:7y>*©ttffi*# 
±L/d£K, fulfil- h U ^^CC-0^^rtt5t*r^C<b 
j|jfiffia5*6llJfiJ8«9CClBaRO^>^ • v 

* ? h y v zsoy&Ws&L. 

[0 045 ] (HtDBtt 1 1 ) fulfil • *- h y ? 
IB:/y>*±<D#>^" • V* vis + &m< 2>*30 
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IBiSO^ > * • h y 7 t^o 

[0046] Jfil^*5<J:C/ffeCD^iS^CCH U"C##£9I£ 
BHHLfc**. »«©1$»Ftt*a>JBH«:c:n«:H5E-rsJ: 

[01 ] **WOJf«a:«6««cJ:4yy>5rO«a 

[H2 3 a l ©*«6{?9©f§B8:/n ? *0r&£ o 
[0 3 ] si <D^teF(io^g?{iJKffiar*^> 0 

[04 ] 01 ©ll&F3©Jg®0-C<&£. 

[^OlftHJ] 

1 0 : 

1 2 : J>i><DJj-~ b*) vis 

1 4 : A^tm 

2 0 : y-ty 

4 0 : OWf->3> 
4 4 : &{*<E4BS*gJ|& 

4 6 : mn&mmgm 

66 : W >*fflP 

7 2 : 3*** 

8 2 : h 

8 6 : 

9 0 : 

9 2 : ttlHB 
102:1 

110: 



[0 1] 



[03] 
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